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Abstract

The objective of this report is to describe propertics and a process to fabricate a thermal
diode because it is easy to understand and to fabricate, Each diode has its own junction and we will
study properties of each diode. The report will describe all factors that will impact on the change of
temperature. One of the factors that we arc interested in is the voltage, it is a factor to compare the
differences between each junction. If Jjunction and temperature change, the voltage can give
different results. In our study, P-N Diode, Zener Diode, Schottky Diode and LED will be biased by
different constant curcent source and will be measured by ditferent temperature. The results have
shown that the P-N Diode has the most lineate. Thus, the P-N Diode is suitabie to be fabricated to
temperature sensors. Then, we fabricate P-N Diode which impacts on the difference in the voltage
of P-N Diode. In every 1 degree Celsius change, the voltage of P-N Diode will changes 2 mVv
which define the relationship in Inverse Linear pattern. The change of voltage will be connected to
Analog Display Circuit and be amplified from 2 mV to 10 mV. The circuit we used shows the
temperature range from 0 — 150 degrees Celsius. The P-N Diode we fabricate are both theoretica}

basis and practical use.
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Diode Characteristic
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MANUHIN

Data Sheet

Diode IN4148

1N4148 / 1N4448

i NcusmEEenRATERD FAST SWITCHING DIODE
Features
« Fast Switching Speed | I |
+ General Pumpose Rectificalien A = B r A
+  Silicon Epitaxial Planar Construction 1 ]
L I-—L
I ¥
- T C
Mechanical Data D

«  Case:DO-35 vy
+  Leads: Soldorable par MIL-STD-202, o -
Meihad 208 m Min Max

+ Polarty: Cathode Band A 25.45

+  Maiking: Type Number B . 4.00

«  Weight: 0.13 grams {approx.} c 0.5
8] 2.4
Al Thmensions in mm

Maximum Ratings @ Tpx 25-C urbesa otharwise specified

Characteristic Symbol 1N4148 LI ETEE Lnit
HorrRapettive Peak Revarss Voltage Vau 100 v
Peak Rapetitive Revense Yokage Veahn
Working Peak Rewerse Voltage ‘d'gm 73 v
DC Blocking Voltage ]
RIS Reverse Voltage Vi Fuds) £ v
Ferward Contiwous Cunent (Mote 1) ler 0 500 mA
Average Rectified Outeut Current (Note 1) bz 50 mA
Mot Refetitnes Peak Forward Suge Curert @1=10s I 10 a
&= 1.0us Fau 2.0
Powar Dissipation {Nota 1) p S0 ¥
Derata Above 25C 4 1.68 W/ -C
Therrnal Hesistance, Juncyion o Ambeent A { Noke 11 R o0 KW
Operating and Storaga Temperaturs Range 7. Ters 4510 +175 -G
Electrical Characteristics  Taz 25°C unluss albamwisa specifisd
Characteristic Symbol | B Max Uit Test Condime
Hadmum Forwan Valtege 1M4 148 1.0 b= 10mA
1Md448 Vieu G.62 0.7z v ir = 5.0mA
1M 48 1.0 kg = 100mA
%(gl tA VR =75Y
Madmwem Poak ph | VR=TOV. =150 C
mum Peak Reverse Curmant Irss 30 pA | Va-20V Ti-ispC
25 na VR =20V
Capacitance %] 4.0 pF VR =01 10MH2
; {r = 10mA to Ig =1.0mA
Ravarss Aucovery Tene tu 40 ns Vg = 5.0V, RL= 1000

Motss: 1. Vahd provided that devios laminals are kapt A ambient lemperatura,

D512016 Rev. B-2 1of2 ThA148 7 1N4446
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Iz INSTANTANEOUS FORWARD CURRENT (mA)

1

V. INSTANTANCOUS FORWARD VOLTAGE (V)

DS12019 Rev. B-2

Fig. 1 Forsard Characteristcs
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Data Sheet

Zener Diode IN4728

1N4728 THRU 1N4764

ZENER DIODES

FEATURES

DO-41 Glass + Silicon Planar Power Zener Diodes

+ For use in stabiiizing anc chioping circuins with

g0 high pawar rating )
=l ohp s
3 i . . -rJ
H et o Standarg Zener voitage wlerance s +10%. Add
- Tr P suffix "a" for 5% toferance Dther Zener voltages and
i B | e i B Wwlerances are availatde upon request.
2 1
¥ i caxhote + These dicdes are also available in the MELF case vath type
2 e il . S o) B A
H — Mar dasignanon ZM4T22 this ZM4784
I
i I
ot MECHANICAL DATA
=on Case: DO-41 Glass Case

[ Weight: aoprox (.25 g

SATBIEONS G BIChas 30 (ipokrs .

MAXIMUM RATINGS

AT NG At T50 gl BRYTALr urks ot abe tpes e

SYRAOL WALUE uNIT
Zener TTent (se€ Tabee Characterisics”
Power Disspaticn at Tavs = 25°C Pres 16" valls
sunctisn Temperature T 175 *C
Sterage Tempealue Ronge T= —-65to +3172 i
Characteristics at Tamb 2 25 °C
SYMBOL N TYR MAX. kT
Themal Rasislancs .
stanc Rindi - - 170" AN
Junction o Ambient A s
Fonwant ROl v ‘3 Vol
F - - . oils
at IF = 200 mA .

HOTES.
vl 3 s

2 A Mot & a dsance T T IMy YoM caed are sept alancien! lepgsaraare

CENERAL

¢ ;
:‘6: SEMICONDBUCTOR

12:398
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1N4728 THRU 1N4764

ELECTRICAL CHARACTERISTICS

RaLrgs & 35°C 2 Hart PIsaraturs Lrigis oNenase SO8cF £2

Nominal Test Maximum Zener impedanice!" Maximurm
Zeater cirvent foverse eahage current Ci‘;g’ﬁl mrgfg
vohage! l current®
it 2
r s I lzx n AVR ] 7. 5C
Tepe ViV [z mA 0 L A uh ¥ {r mA fza md
IN$T25 33 TE 10 400 10 130 1 1380 276
INSTE 36 £ i 400 16 103 1 1230 252
| N4T30 39 £ G 40 10 50 1 113C 234
1N4733 42 A [ S 10 0] 1 170 207
1344732 47 B [ £00 10 (1] [ 971 193
144733 %] 45 7 2800 10 1] 1 B3) 175
N7 i EE 5 [ 1L 10 2 51 182
1NHTHE 5.2 21 2 700 1L 10 3 73 146
1NIT36 6.4 37 15 700 [ ] ] 57 133
184737 o 1L 3 Tik [rxs 13 5 515 121
INA735 2 3 46 00 (1.5 1 g [ i
1NAT 3 EX ] e 70 045 i 7 53 LiH
184740 i 2 7 T Q.28 i 73 454 N
|NAT4% H 21 5 TG a2 3 24 414 53
IN4742 i Zl B 700 0 5 EE 353 7%
INE74 3 K] 17 1 7uid 025 5 EE] 34 [
144744 5 17 1 70 [ 5 14 3 #1
TNETdS ] 135 18 HEEE 0.2 5 122 265 &
1NT 45 15 1a 206 50 2 5 137 25) =
1N4747 2 125 22 7h0 Q.35 5 17,2 225 £
IN743 22 th k) 750 0.2 5 167 P 21
1N4743 2 t 5 2 750 0.2% [} 182 ] ke
VNETE0 27 o5 o Py 1125 5 205 17 3
7SI 31 36 il 1800 [ 5 228 15d ¥
JhELTS2 33 75 45 10043 .15 A 25 ! a7
1753 % 74 50 1300 0,35 3 274 126 25
INATE 34 [ i 1000 015 5 267 HE 13
14755 43 [ 70 1500 0.2 5 327 113 pir)
184755 47 45 Bl 1500 0.25 5 ] 45 &
1Nd757 51 R %, ] 028 5 38 40 1
TN4755 55 LA 1 200 025 5 428 A 16
[N47549 52 EX 124 2000 0.2% 5 471 72 14
TN4TRD &8 37 il 2000 A.3f 5 51.7 [ 13
FNATG T i5 33 175 200 .28 5 561 5 12
T2 52 34 e W0 .28 5 722 G5 1
1NI763 El 28 i 3 [ 5 f4.2 57 10
184764 [ 15 30 3000 ¥ 3 764 45 9
HOTES:

18 The Zaner ieszaarce s desved fron e U KHZAC eoitage which sestls woan on S5 puent 1aang on RS value aqusl b 1% of the Sacer eament 1 I7 of i
15 SJDET FDOLES OF TT 0 1Tk Zerer 1Y LEdaNee 8 MERiGrad & el po-rte 18 Feura A sharp anes or e breakdown urve 3na 10 giminats ansiabiz uns

121 VEIC Brov "l elEerodes 3 a demrea of TUNT TOM e 06 <60 T1 AT [Erperailre

i Measlran ander rerral sdud vt ad OC et sondibons

GENERAL )
SEMICONILCTOR
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Data Sheet

Schottky Diode 1N4148

YT
FAIRCHILED
SEVITONDWLT OF"

1N5817 - 1N5819

Features

+ 1.0 ampers operaton at T, = 9PC
with no thermal runaway

* For use in low voilags, wgh
frequency inveners frae
wheeing, and polanty DO-41
pratection applicrions UL SANT JENCTER SATHODE

Schottky Rectifiers

Absolute Maximum Ratings™ -« -:sconasscrese

Symbol Parameter Value Units
1H5817 | 1N5818 | 1N5819
Vagy Tktmium Repetits @ Reverse Voltage p) = 0 v
Tone: Average rectit ed Forsard Current 10 A
375 " lead length @& 7, = 80°C
[ Mon-repettive Peak Forward Surge Current
5.3 mis Sngie Ha-Sine-Wave 25 A
Tee Starage Temperaiure Randge S5 +125 *C
T. Cperating Junction Temperaturg 6510 +125 *C
Fnase rFings are irng vl s Sbove av oo e tate TRa Ty of M e Avofed oL 23 2@ MY TR DICETRE
Thermal Characteristics
Symbol Parametsr Value Unlts
P Power Drssipation 1.2¢ W
R,.a Therma! Resistance, Juncton to Ambient 80 VY
E|ectl’|cai C ha ra Cterlstics To W0 _~hass serense Nl
Symbol Parameter Device Units
5817 | IN5818 | 1N5819
Ve Forward Voitage R 1CA (- 50 ¥/
@& 3TA 750 ars D] mY
1 Reverse Curent ff rafed Vo Ty = 25 HES mé,
T, = 100°C 1] mA
- Total Capacitance 110 pF
Vp=40 f= 10 MHz

LT SHEWE DA MLINE R DLW TRSETTNINEE e G

6L8SNIL-LIBSNI
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Data Sheet

Light Emitting Diode 1N5765

62035 IN5T65 e
1N6092  JAN QUALIFIED HERMETIC M"

TN6033 LED INDICATORS OPTOELECTRONIC PRODUCTS
1NG0S4 DWISION

Features: Applications:

»  Hermetically sealed « P.C. Board Fault Indicator

+  {Choice of colors {Rea, Yellow. Green) e Logic Stalus Indicator

¢ Wide Viewing Angle +  Binary Data Display

»  Panel Mount versions with wire wrappable leads s Power supply on/off mdicator

»  Designed for Hi-Reliabvfity applications

DESCRIPTION

The 1N5785 ING092 TNS093 and 1NBOS4 series indicators are hermetically seded in TO-46 packages. A tinted diffised
dome lens provides gnod on:off contrast and a wide viewing angle. The INGTG5 indicator utilizes a GaAsP on GaAs LED. The
1NG0S2 (red) and $ME0YD (yedow) ndicators utiize a high effciency GaAsP on GaP LED, while the 1NB0% indicator utilizes
a GaP an GaP LED. Eacn type uses a cokored difusec plasic lens over a glass window. Al versiens are avaiable in stanaard.
JAN o JANTX screaned leve's.

ABSOLUTE MAXIMUM RATINGS
Swrage Temperature...
QOperating eemperalure

_-B5°C to #100°C
. -B5°C 10 +100°C

Reverse Volage .. IR L/ [
Reverse Voltage ;1N5?'-*-..u) ...... SO OV UR R ROUUTOTOPRORRRTR L) s [
Power Dissipazor (Derata ;ltme rnte of 2.4 mWI'C above 500 RV USSR OOURURUUUORURUUROR 4 b1 1 4"

_ 3EOmvY

Fower Dissipauen {INE7B5:....(Cerale & the rate of 3.0 mWiC aboue 50 C)

Forwarg Cormen: Cc-minunus L 3EmA

Forward Cumen:-Continuous ( NL?B ' SGmA
Lead Sodering Temperature {1167 (1. Emm; from r_ﬂse for 10 hEGD"‘d’:} [T . 260°C
Maxinum Mourring Torgae (Parel mountversions ... i e s e 2JD'|DS

Indicator Dimensions Panai Mount Dimnnsicns Schommc Diagram

!
= f
i
EY R R Bt -/
nid
1A

Adleesieaman bowres A s

pregs au;.u, i
ARTA T Ar LA A A

W TR )

MECROS AT NCUSTRIES, INC. DPTOELES TROMIC FROCUCTE DIVISION « 725 £ Wainut 5L Garland. TA 73D« 5721 2723571 » Fax [2721 3678318
WWWLIRICTDRAC CONY E-MAIL: oplasabe sl m-cropac com
1
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62035 1N5765

1N6092 JAN QUALIFIED, HERMETIC LED INDICATORS
1N6093
NG04
*ELECTRICALIOPTICAL CHARACTERISTICS TAs2§°C
PART COLOR TEST PARAMETER LIMITS
NUMBER CONDITION
b PEAK ;. I, =i b 8= W0 Ve c
mA ™ BN MiM MAX, MAX
1NaTeh REC Al (233 smed Jmed. b e
INER2 REC .5 6% Imeg 1.5 med. K 100
M1920049 19
N3 YELLCHY A hig I med 15 med W 1000F
M19300520
TN GREEN Pl 510 Imed 15 med ¥ 1CIF
MI92005214
RED/YELLOW GREEN
|= - Fordand Cumernt - A Ip - “graare Cument - ma Retaive Lininols intensity vs. Anguar Displacement
Relatid Lumingig ity Redative Lumihous ntensity
3 i
Forward Curment Forward Cunant
thormaized a 2w ikoTlizen at 5mA; \
203z A
‘\.
1 TE .
1 52 . P
128
1.32
> 82 /7
rooe ]
L~
3 313
£ 13 5 i
RECOMMENDED OPERATING CONDITIONS:
PARAMETER SYMBOL MIN MAX LINITS
Forward ¥ X A= ma
Cperating Terg e 1. £5 -0 °C
SELECTION GUIDE
PART NUMBER PART DESCRIPTION CONTROLLING MiL DOCUMENT
JAN of JNTINGZSS 7546 LED Ingicany MIL-PRF-195000487
JAN of JANTX SK6CH2 TO=6 LED Indicaor MiL-PRF-105G5194
JAN Or JANTXW < S50519 Pangl Moun Version, LED Indicaky ML PRF-105005194
JAN OF JANTX ihS0T3 T2-48: B Indiaior PAL-PRE1DE00IETA
JAN of JANTXM (55000620 Parel Mount Yershon, LED Incicator MELFRF-12500/5204
JAN o JANTH NG ToH4E LED Inadicaior MILPRF-19500%21A
JAN of JANTY P05 Parel Mount Versicn, £ ED Ingecaor WL PRE-125005214

ROTE:
T AN Oualty vl s desgnames by dodng -0t o part §
2. SANTX Iy eve! i3 vesigralen by adcing 52 B 1ar 3

Fane! moury -erson avallable fiom factosy

MICROPAL IKDUSTRES. WL OF TOELECTRONIC FRODUCTS DNGSION 1 725 E. Walnut Bt Gastand TX T5040 « 572} Z72-3571 « Fax {372 4876918
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